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1.0 INTRODUCTION

This report presents the results of Harding Lawson Associates (HLA) Remedial Investigation

(RI) conducted at McKesson Corporation's (McKesson) former chemical facility located at

9005 Sorensen Avenue, Santa Fe Springs, California (Plate 1). HLA conducted this work

in accordance with Consent Order 89/90-007. issued by the California Department of Health

Services (DHS), now the California Environmental Protection Agency - Department of Toxic

Substances Control (DTSC). HLA's work was conducted in compliance with the DTSC

guidelines and the U.S. Environmental Protection Agency's (EPA), October 1988, "Interim

Final Guidance for Conducting Remedial Investigations and Feasibility Studies under

CERCLA". Methods implemented during the RI are described in HLA's workplan entitled

"Workplan (Revision 3), Remedial Investigation and Feasibility Study, McKesson

Corporation Property, 9005 Sorensen Avenue, Santa Fe Springs, California," (Workplan),

dated April 25, 1991 (HLA, 1990b).

1.1 REPORT ORGANIZATION

The following sections describe the study area investigated, the physical characteristics of the

study area, the nature and extent of the chemicals present in the environment, and an

evaluation of public health risks.

Section 1.0 presents the purpose of the RI, a description of the general features, history, and

past operations of the site and previous investigations. Section 2.0 describes the components

of the RI. Results of the physical characterization of the site are presented in Section 3.0.

Section 4.0 describes the nature and extent of chemicals detected in the soil and

groundwater. Chemical fate and transport processes are discussed in Section 5.0. Section

6.0 presents the results of a baseline risk assessment. Summary and conclusions are

presented in Section 7.0.
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12 PURPOSE OF THE REMEDIAL INVESTIGATION

The RI was conducted to achieve four main objectives:

• Assess the nature and extent of chemicals of concern in air, soil, surface water,
and groundwater associated with former operations at the McKesson site,

• Identify existing and potential migration pathways,

• Provide data sufficient to identify and evaluate appropriate remedial alternatives,
and

• Collect and evaluate information necessary to prepare a remedial action plan in
accordance with established regulatory guidelines.

1J SITE BACKGROUND

1.3.1 Site Description

The facility is located at 9005 Sorensen Avenue, in the City of Santa Fe Springs, Los Angeles

County, California (Plate 1). The site is fenced and occupies approximately 4.3 acres in an

industrialized area. The site is bounded on the east by Sorensen Avenue; on the south by

Fontaine Trucking Equipment Company; on the west by a small agricultural field owned by

Liquid Air Corporation; and on the north by a Southern Pacific Railroad easement and

Angeles Chemical Company (Plate 2).

The facility lies at approximately 150 feet above Mean Sea Level (MSL). The surface of the

facility is paved with asphalt, concrete, or a gravel base. Surface drainage is to the northeast,

toward an adjacent drainage channel and Sorensen Avenue. Plate 3 illustrates the layout of

the facility and immediate vicinity on a site topographic map developed for the RI.

Site History

Historic land uses were reviewed by studying available aerial photographs obtained from the

Fairchild Aerial Photography Collection at Whittier College and from Aerial Map Industries,
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Santa Ana, California. From 1927 to the time that McKesson developed the facility, in 1975

the site was undeveloped and may have been used for agricultural purposes. Railroad tracks

were visible aiong the northern property boundary as early at 1927. Activities in the

surrounding area included agriculture, primarily to the north, and oil production to the south

of the site. Industrial activities expanded into the general vicinity by 1965. By 1970, the

railroad spur west of the site was present.

McKesson Chemical Company, a former division of McKesson, began operating a bulk

chemical repacking facility at the site in 1976. The facility ceased operations on November 1,

1986, as a result of McKesson's sale of substantially all of the assets of its chemical company.

At the time of closure, all underground and aboveground tanks were emptied.

During the period the facility operated, it was organized into four areas for the purpose of

chemical packaging: 1) the solvent repack area, 2) the corrosive repack area, 3) the

hydrogen peroxide repack area, and 4) the freon blending area. Chemicals were stored in

both aboveground and underground tanks and piped to packaging areas as needed. Bulk

chemicals were transported to and from the facility by rail and by truck. Finished products

were generally transported from the facility by truck.

A concrete trench-sump is present in the northern portion of the facility adjacent to one of

the railroad spurs. The sump contains piping for chemical transport. Contents of railroad

cars were sometimes offloaded directly to these lines and transported to other areas of the

facility.

Three buildings are currently present at the facility. The main building contained the office,

warehouse, and packing and storage area. The warehouse was historically used for chemical

and material storage. The other two buildings were yard offices. All buildings are currently

empty. The site also contains a truck scale and a truck pit for loading and unloading.

Loading platforms and a drum-wash shed were removed during demolition activities

conducted during December 1990.
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The facility contained a drum-storage area that was designated for the onsite storage of

hazardous waste, though it was never used. The bermed, formerly covered, concrete pad in

this area measures 26 by 20 by 0.5-feet-thick and had the capacity for storing 144 drums on

wooden pallets. In September 1985, the DTSC issued a Resource Conservation and

Recovery Act (RCRA) Part B Hazardous Waste Facility Permit for the drum-storage area.

This area has since been closed under RCRA regulations. The final RCRA closure report

was submitted to the DTSC on February 5, 1990 (HLA, 1990a). On June 28, 1990, the

DTSC acknowledged that the drum storage area was officially closed.

Aboveground tanks onsite were grouped in four locations: (1) adjacent to the solvent repack

area, (2) the Freon blending area, (3) the hydrogen peroxide packaging area, and (4) the

corrosive packaging area. The solvent storage area contained 13 steel tanks (SI through

S13); all aboveground tanks were removed during demolition activities conducted in

December 1990. Tanks within the Freon blending area (S14 through S17) had been

previously removed. The hydrogen peroxide and corrosive storage areas contained 27 steel

tanks (Cl through C27); all tanks were removed in December 1990. All the aboveground

tanks had been located within concrete-diked containment areas. The base of containment

areas are composed of gravel and underlain by a compacted clay liner, except in the vicinity

of former tanks S4, S13, and S18, where the ground surface was covered by concrete. After

the facility was closed, the aboveground tanks were emptied using a vacuum truck. All

aboveground tanks, loading platforms, drum-washing and repackaging sheds, and the RCRA

Waste Canopy were removed during demolition activities conducted in December 1990 by

Riedel Environmental Services.

The facility presently contains 21 underground storage tanks (USTs) (Ul through U21), and

two sumps (4401 and 4402). One UST (Ul) is located adjacent to the fuel dispenser island

and was used to store diesel fuel. Nineteen of the USTs (U2 through U20) are located in

the UST area and were used for solvent storage. Solvents were transferred from railroad

cars along subsurface distribution lines, as illustrated on Plate 3. One solvent storage UST

(U21) is located adjacent to the aboveground solvent storage area and was used to collect

an assortment of spent solvent wastes. The two sumps are the neutralization pit (4401) and

the runoff control sump (4402). After the facility was closed, the USTs were emptied using
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a vacuum truck. The USTs were emptied again in December 1990 during aboveground

demolition activities by Riedel Environmental Services after it was discovered that surface

runoff water had entered some of the USTs with unsecured fill-pipe caps. No further UST

decontamination was conducted. The USTs are planned to be removed following onsite soil

remediation.

Two waste streams were generated during facility operations: (1) corrosive drum-rinsing

operations produced waste water, and (2) the solvent distribution lines (piping) were flushed

after each use with isopropyl alcohol (EPA) and this generated a waste stream consisting of

solvent-saturated IPA.

The corrosive drum-rinsing operations, which took place in the former drum-wash shed

shown on Plate 3, generated approximately 1,500 gallons per day (gpd) of wastewater.

Wastewater that collected on a concrete slab was drained to a rubber-lined concrete

neutralization pit (4401). Prior to discharge to the sanitary sewer, the wastewater was

monitored for pH and other critical parameters. This discharge was permitted by Los

Angeles County Sanitation Industrial Wastewarer Discharge Permit No. 3785 (June 17,

1985). After being rinsed, the drums were sent to a drum recycler and reconditioner.

Drums were then either returned to the facility for reuse or disposed by the recycler.

Solvent-saturated IPA, generated during flushing of the solvent lines, was recovered in a

closed-head metal drum. The drum was marked with the name of the flushed solvent and

"IPA"; flushed material was reused to flush compatible products until it could no longer

adequately clean the lines.

Outside containment areas, surface water runoff produced during periods of rainfall drains

to the runoff-control sump (4402) located in the northeast section of the property. The

sump is approximately 2 by 2 by 4 feet and is equipped with a locking gate valve. When the

facility was in operation, a runoff water sample was tested for pH and specific gravity before

the collected runoff was discharged to an unlined drainage channel north of the site. The

discharge point is shown on Plate 3. Rainwater discharge was controlled by National

Pollution Discharge and Elimination System (NPDES) Permit No. CA0057631, issued by the
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California Regional Water Quality Control Board (RWQCB) in December 1975. Currently,

the gate valve is closed, and rainwater ponds on the site during periods of heavy rainfall.

Previous Investigations

13 .3.1 Onsite Investigations

McKesson conducted three previous subsurface investigations at the facility at the request

of the DTSC.

The first investigation was conducted in the aboveground solvent-storage area and was

initiated on June 24, 1984. McKesson hand-augured four shallow borings at the locations

shown on Plate 4. Three borings (B-2 through B-4) were located in the diked storage area

and one "background" boring (B-5) was located in the drainage channel. Soil samples were

collected at 1, 3, and 6 feet below ground surface (bgs) and analyzed for volatile organics.

In addition, one surface-water sample was collected from water ponded in the diked storage

area. Soil and water sample results are summarized in Table 1. Volatile organic chemicals

were detected in the soil samples. The surface-water sample contained glycols, butyl

cellosolve, and ethanols.

On October 4, 1984, two soil samples were collected from the corrosive-storage area near

the sulfuric acid tanks (C3 through C5); the exact locations of these samples are unknown.

Samples were collected at approximately 0.5 and 1 foot bgs and were analyzed for EPA

Extraction Procedure (EP) Toxic compounds. The analytical results are presented in Table

2 and indicate that EP Toxic compounds were not detected.

McKesson Environmental Services (MES) conducted the second investigation in the

aboveground solvent-storage area in March 1986. Three soil borings (B-l through B-3) 32

to 35 feet deep and four monitoring wells (MW-1 through MW-4) 25 to 29 feet deep were

drilled at the locations shown on Plate 4. Soil samples were collected at approximately 5-

foot intervals above the water table and at more closely spaced intervals below the water

table, which was at a depth of approximately 25 feet bgs at that time. Six soil and three
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groundwater samples were submitted to a laboratory for analysis. Collected samples were

analyzed for volatile organics (EPA Method 8240/624), nonhalogenated volatile organics

(EPA Method 8015), and polynuclear aromatic hydrocarbons (EPA Method 610). One soil

sample (Boring B-l at 27 feet) was also analyzed for semivolatile organics (EPA Method

8270). Sample results for soil and groundwater are summarized in Table 3. Volatile organic

compounds (VOCs) and petroleum hydrocarbons were detected in both soil and perched

groundwater underlying the aboveground solvent-storage area.

In October 1989, HLA conducted a limited investigation in the vicinity of the hazardous

waste drum-storage area as part of the required RCRA closure. During HLA's investigation,

five soil samples (SP-1 through SP-5) were collected at approximately 0.5 foot bgs at the

locations shown on Plate 4. Samples were tested for pH (EPA Method 9045), glycols (EPA

Method 8015, modified), volatile organics (EPA Method 8240), and semivolatile organics

(EPA Method 8270). Analytical results are summarized in Table 4. The soil contained only

relatively low concentrations of tetrachloroethene (PCE) and trichioroethene (TCE)

underlying the RCRA drum storage area.

1.3-3.2 Offske Investigations

Environmental investigations have previously been conducted at four facilities in the areas

surrounding the McKesson site (Plate 2):

e Southern California Chemical Corporation (SCC)
8851 Dice Road, Santa Fe Springs

• Diversey Wyandotte Corporation (Diversey)
' 8021 Dice Road, Santa Fe Springs

• T-Chem Corporation
9028 Dice Road, Santa Fe Springs

f Angeles Chemical Company (Angeles)
8915 Sorensen Avenue, Santa Fe Springs
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1.3.3.2.1 Southern California Chemical Corporation

SCC is located west of the McKesson site and on the north side of the drainage channel that

flows to the east, along the northern boundary of the McKesson site. The facility is reported

to be an original manufacturer of patented and proprietary inorganic chemicals for electronic

and printed circuitry, plating, water treatment, and agricultural uses. Chemicals historically

manufactured onsite included: liquid copper sulfate; copper oxides; copper chlorides; ferric

chlorides and other proprietary formulations that included ammoniacal and other etchants.

Manufacture of zinc sulfate solutions was discontinued between 1977 and 1979. Chemicals

reportedly used onsite as of 1985 included ammonia, iron, copper chemicals, hydrochloric

acid, sulfuric acid, and other inorganic compounds (Kleinfelder, 1986a).

SCC has a history of hazardous waste discharge, spillage, and leakage dating from

approximately 1957. SCC possesses an industrial waste discharge permit. An investigation

was conducted in 1985/1986 by J.H. Kleinfelder and Associates in response to requests by

the California Regional Water Control Board and the California Department of Health

Sendees to monitor an onsite wastewater pond. The investigation was expanded after

elevated levels of organics and inorganics were detected. A total of 19 soil borings were

drilled to depths ranging from 15 to 110 feet bgs, and 13 monitoring wells were installed as

part of the investigation. Elevated levels of the following constituents were detected in

isolated wells at SCC (Kleinfelder, 1986a):

• Trichloroethene (TCE) - 550 ug/L,

• Toluene - 8,300 ug/L,

• Xylenes - 10,000 ug/L,

° Ethylbenzene - 3,000 ug/L,

• Tetrachloroethene (PCE) - 1.2 ug/L,

• 1,1-dichloroethene (1,1-DCE) -100 ug/L, and

• 1,1-dichloroethane (1,1-DCA) - 100 ug/L.

No sources for the organics were identified during the investigation.
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1.33.2.2 Diversey Wyandotte Corporation

Diversey is located west of the McKesson site across Dice Road. The facility has reportedly

been operating under various names since 1951, and as of 1985 was producing a range of

products including cleaners and defoaming agents. From 1954 through 1970, acids, alkalis,

ethyl alcohol, and IPA were disposed of in onsite injection wells. From 1980 through 1984,

the waste stream from the facility reportedly consisted of acids, alkalis, methylene chloride,

chromium, phenolic, and crysilic acids. A subsurface investigation was conducted in 1985 by

J.H. Kleinfelder and Associates in response to concerns raised in a Preliminary Assessment

prepared by the DHS in April 1984.

Nine soil borings were drilled to depths ranging from 30 to 78 feet, and three were converted

to groundwater monitoring wells. Only one of the three wells was analyzed for organics

(purgeable halocarbons), using EPA Method 601. Low levels of organics were detected:

0 Methyiene chloride - 14 ug/L,
8 1,1,1-trichloroethane (1,1,1-TCA) - 8 ug/L,

• PCE - 9 ug/L,

• TCE - 90 ug/L,

• 1,1-DCE - 34 ug/L,

• 1,1-DCA - 5 ug/L, and

• Chloroform - 3 ug/L.

No organics were detected in the soil samples analyzed (Kleinfelder 1986b).

1.3.3.2.3 T-Chern Corporation

The T-Chem facility is located southwest of the McKesson site at 9028 Dice Road. Materials

listed with the Santa Fe Springs Fire Department as being used by T-Chem include: chlorine,

sodium hydroxide, hydrogen peroxide, ammonia, dodecylbenzene, sulfur dioxide, sujfuric

acid, diethanolamine, 1,4-dioxane, ethanol, ethoxysulfate, and sodium dichloroisocyanate.

One 12,000 gallon UST containing diesel is known to exist onsite with four shallow (less than
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40 feet deep) leak detection wells. It is not known whether groundwater from these wells

has been analyzed. County of Los Angeles Department of Health records indicate that water

samples from the waste stream/clarifier system, analyzed in July 1989, had detectable

concentrations of:

• 1,1-DCE - 18 ug/L,

• Chloroform ranging from 340 to 7,500 ug/L,

• 1,1,1-TCA - 210 ug/L, and

• Toluene - 31 ug/L.

Soil samples collected when the wells were installed had no detectable quantities of volatile

organic compounds.

1.3.3.2.4 Angeles Chemical Company

SCS Engineers conducted a preliminary site investigation at the Angeles in 1990, as part of

an underground storage tank permitting requirement of the Los Angeles County Department

of Public Works (SCS, 1991). Angeles is a bulk chemical repacking facility located

immediately north, and upgradient of the McKesson site. Chemicals stored and used on the

Angeles site include, but are not limited to: acetone, methylene chloride, 1,1,1-TCA, PCE,

methyl ethyl ketone (MEK), toluene, xylene, isobutyl acetate, butyl cellosolve, IPA, propanol,

kerosene, diesel, and unleaded gasoline.

Fifteen soil borings were drilled as part of the site investigation and ranged in depth from

20 to 60 feet bgs; one monitoring well was installed. Collected soil samples were tested for

VOCs using EPA method 8240; groundwater was tested for VOCs using EPA method 624.

Elevated levels of 13 different VOCs were detected in the soil:

• 1,1,1-TCA-28 mg/kg,

• PCE - 48 mg/kg,

• MEK - 29 mg/kg,

• Acetone - 55 mg/kg,
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• Toluene - greater than 220 rng/kg,

• Benzene - 15 mg/kg,

• 1,1-DCA - 0.31 mg/kg,

• 1,1-DCE - 0.68 rng/kg,

• Ethylbenzene - greater than 210 mg/kg,

• DCM - 10 mg/kg,

" 4 Methyl - 2-pentanone (MIBK) - 9.3 mg/kg,

• TCE - 9.9 mg/kg, and

• Xylene - greater than 540 mg/kg.

Eight VOCs were detected in the one groundwater sample analyzed:

• 1,1,1-TCA - 120 ug/L,

• Xylenes - 18 ug/L,

• Benzene - 10 ug/L,

• 1,1-DCA - 21 ug/L,

• 1,1-DCE-270 ug/L,

• PCE - 100 ug/L,
9 Toluene - 10 ug/L, and

• TCE - 210 ug/L.

Acetone, MEK, and MIBK are not included in the target analyte list for Method 624 and,

therefore, were not analyzed for.
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2.0 STUDY AREA INVESTIGATION

This section describes the field and laboratory investigation conducted by HLA to

characterize the site geology, soil and vadose zones, hydrogeology, meteorological setting

and air quality, and the nature and extent of contaminants at and in the near vicinity of the

site.

These investigations included the monitoring of ambient meteorological conditions and air

quality, drilling of soil borings, drilling and installation of groundwater monitoring wells, cone

penetrometer testing (CPT)/HydroPunch groundwater sampling, the collection and analysis

of surface and subsurface soil samples, and the collection and analysis of surface water and

groundwater samples. All field work and physical testing of soil samples was performed by

HLA geologists, engineers, and technicians under the direct oversight of a registered

geologist and/or professional engineer. All field work was done in accordance with the

Project Procedures Manual presented as Appendix C in the Work Plan (HLA, 1990b).

Analytical testing of air, soil, and water samples was performed by a state-certified

laboratory.

2.1 SITE FEATURES INVESTIGATION

A site feature investigation was conducted to properly identify surface and subsurface

facilities, features, and uses. Historical aerial photographs of the site were reviewed to

document the land usage prior to the construction of the McKesson facility.

2.1.1 Topographic Survey

A detailed facility and topographic map (Plate 3) was produced to properly and accurately

identify and locate site features including soil borings and monitoring wells. A combination

of aerial photography and field surveying was used to create the map. All buildings,

aboveground and underground tanks and piping, railroad spurs, drainage channels, and other

pertinent surface features are located on the map. This map was used as the base plan for

this investigation. Locations of all borings, monitoring wells, CPT probes, and surface
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samples were surveyed by a California state licensed surveyor. Survey data are presented in

Appendix E.

2.13 Geophysical and Utility Surveys

Geophysical and utility surveys were conducted prior to initiating onsite and offsite

subsurface investigation activities. Underground Services Alert was notified prior to all offsite

activities. Geophysical techniques including ground penetrating radar, electromagnetic

conductivity, and electromagnetic frequency detection was used to detect and locate

underground utilities in the boring locations. Subsurface distribution lines connecting the

northern railroad spur and the underground tank area were also identified and mapped.

2.2 HAZARDOUS SUBSTANCES INVESTIGATION

2.2.1 Hazardous Material Types

Available information on chemicals historically used, stored, or mixed on the McKesson site

are presented in Tables 5 through 7, and include volatile organic solvents, glycols, acids,

bases, and petroleum hydrocarbons. Tables 5 through 7 also identify the historic contents

of the individual tanks, the materials of tank construction, and tank capacities.

2.2.2 Potential Contaminant Sources

2.2.2.1 Onsife Sources

Aboveground solvent storage tanks S-l through S-13 were located in the bermed solvent tank

area immediately to the west of the USTarea. Historical contents of aboveground solvent-

storage tanks S-! through S-13 consisted of PCE, methylene chloride, 1,1,1-TCA, TCE,

ethylene glycol, propyiene glycol, glycoi ether, butyl cellosolve, isopropyl alcohol, Sorbitol

(polyol), and Freon-113.
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Aboveground storage tanks S-14 through S-17 were located within a bermed containment in

the Freon-blending area to the northeast of the UST farm. The historical contents of Tanks

S-14 through S-17 are not known.

The bermed corrosive and hydrogen peroxide storage area, located along the western

perimeter of the site, contained aboveground storage tanks C-l through C-28. Historically.

Tanks C-l through C-28 contained nitric acid, sulfuric acid, hydrochloric acid, acetic acid,

sodium hydroxide, potassium hydroxide, Triton-N-101, Triton-N-100, naplum, and sludge.

All aboveground storage tanks, the packaging sheds, the drum-washing shed, and all loading

platforms were removed from the site during demolition activities conducted in December

1990.

The UST area, which includes Tanks U2 through U20, is located near the middle portion

of the northeast quadrant of the site (Plate 3). Historical contents of Tanks U2 through U20

consisted of fuels (gasoline), Stoddard solvent, mineral spirits, MCK solvent (a non-

chlorinated, naphthene-based solvent), acetone, hexane, methanol, hydrocarbon solvent,

cellosolve acetate, PX-2, glycol ether ED, xylene, toluene, heptane, isopropyl alcohol,

methanol, and MEK. UST U-l historically contained diesel fuel and is located in the

southeast quadrant of the site adjacent to the diesel dispenser. UST U-21 is located

immediately south of the aboveground solvent tank-storage area adjacent to the solvent

packaging shed. UST U-21 was used as a solvent waste tank and also contained

formaldehyde at various times.

Sumps 4401 and 4402 were used as a neutralization pit and runoff-control sump, respectively.

Sump 4401 is located near the northwest corner of the site and stored mineral acids for

neutralization of wastewater from corrosive drum-rinsing operations. Sump 4402 located to

the northeast of the UST farm, was used to control runoff from the site.

All USTs and sumps are currently in place. Contents of these tanks were removed with a

vacuum truck after the facility was closed. The USTs were again emptied using a vacuum
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truck during aboveground tank demolition activities in December 1990, because surface

runoff had entered some of the USTs with unsecured fillcaps.

In addition to being stored onsite, chemicals were handled at various locations throughout

the site. Chemicals were typically delivered (in bulk) to the facility via railroad spurs near

the northern and western property perimeters. Chemical product was historically transferred

from the northern railroad spur to the aboveground solvent storage tanks and USTs, using

loading platforms, the pipe trench sump, and subsurface distribution lines as illustrated on

Plate 3. Product was transferred from the western railroad spur to the corrosive and

hydrogen peroxide storage area using the loading platforms.

Chemicals were packaged in the solvent, corrosive, and hydrogen peroxide packaging sheds

at the locations illustrated on Plate 3. Packaged end-product was typically loaded onto

trucks in the truck pit area before distribution.

2.2.2.2 OSsite Sources

In addition to the onsite chemical storage areas and potential release sources identified

above, potential sources of contamination also exist offsite. Angeles is located approximately

110 feet north of the McKesson site (Plate 2). Angeles conducts a business similar to

McKesson, handling many of the same chemical compounds. Chemicals reportedly used or

stored at the Angeles site are listed in Table 8. The results of a subsurface investigation,

conducted by SCS Consultants for Angeles are presented in Table 9. Compounds detected

in the soil included acetone, benzene, DCM, MEK, 1,1-DCA, 1,1-DCE, ethylbenzene, MIBK,

PCE, toluene, TCA, TCE, and xylenes. Benzene, 1,1-DCA, 1,1-DCE, PCE, toluene, TCA,

TCE, and xylene were detected in the groundwater samples (SCC Consultants, January

1991).

Another potential source of offsite contribution to groundwater quality impairment

underlying the McKesson site is the unimed drainage channel that parallels the northern

property line and flows from west to east. To the west of Dice Road (approximately 1/8 mile

west of the site), soil lining the drainage channel was observed to be stained, coated with an
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unknown, unidentified, white powdery substance, and containing excess moisture. Because

the white powdery substance was located offsite on property not owned or leased by

McKesson, no samples were collected for analysis.

2.3 METEOROLOGICAL INVESTIGATION

Meteorological and ambient air-quality monitoring was conducted onsite from April 27 to

May 24, 1990. The objectives of the air monitoring program were to develop a

micrometeorological database to characterize diurnal windflow patterns, collect integrated

ambient air samples representative of the season during which sampling was being conducted,

and measure "24-hour" and "Iess-than-24-hour" air contaminant concentrations at perimeter

monitoring stations. Meteorological data recorded onsite during the initial two weeks of the

monitoring program were evaluated to characterize the site-specific windflow profile and to

select representative locations for the four perimeter monitoring stations.

A Climatronics F-460 Wind Recording System was installed at approximately the center of

the site on April 27, 1990. This instrument provided a continuous record of onsite

windspeed and direction. Continuously monitored meteorological data collected onsite were

converted to hourly averages. Four ambient air-sampling systems were also installed at the

site. Locations of the Meteorological Station and the four sampling system sites are shown

on Plate 5. Two sampling systems (Sites 1 and 2) were installed at the eastern and

northeastern perimeters of the site to monitor the downwind conditions during the observed

daytime sea breeze windflow. Two additional sampling systems (Sites 3 and 4) were installed

at the southwestern and southern perimeters and were operated during the hours of the

expected evening drainage windflow conditions.

Two "24-hour" and two "less-than-24-hour" ambient air samples were collected:
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Sample Date Site Site Sample
(1990) Number Location Interval

May 16-17 2 Northeast Perimeter 1100-1100 (24 hours)

May 17-18 3 Southeast Perimeter 2300-0700 (8 hours)

May 17-18 4 South Perimeter 2300-0700 (8 hours)

May 23-24 1 East Perimeter 1100-1100 (24 hours)

The air samples were collected in Tedlar bags enclosed in sealed cardboard boxes to prevent

photochemical reactions during sampling and transportation. Subsequent to collection, the

air samples were transported to Analytical Technologies Inc. (ATI), a State-certified

laboratory, under chain-of-custody procedures for analysis for VOCs using EPA Method

8240.

2.4 SOIL AND VADOSE ZONE INVESTIGATION

HLA's investigation of surface and subsurface soil and vadose zone conditions at the

McKesson site was conducted in two phases. The first phase of the investigation was

conducted from June to August 1990. Thirty-one soil borings were drilled and sampled

during the first phase. Samples were also collected from four surface locations. Following

review of the data collected during the first phase of the investigation, a second phase soil

and vadose zone investigation was conducted in January and February of 1991, during which

an additional ten soil borings were drilled and sampled. The borings and surface-sampling

locations are presented on Plate. 5.

2.4.1 Surface Soil

To assess the impact of surface water runoff from the site, four shallow hand-auger borings

(SS-01 through SS-04) were drilled and sampled near the runoff control-sump discharge

point in the unlined drainage channel along the northern boundary of the site. A total of

eight soil samples were collected at depths of approximately 0.5 and 1.0 feet bgs at each

location.
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2.4.2 Subsurface Soil

A total of forty-one soil borings were drilled and sampled to assess the subsurface conditions

in ten areas of concern including those identified as potential contaminant sources. Areas

targeted for subsurface investigation are as follows:

• Underground storage tank area,

• Aboveground solvent-storage area.

• Corrosive and hydrogen peroxide-storage area,

• Neutralization pit, pump pits, and sumps,

• Railroad spur area,

• Freon blending area,

• Loading platforms and truck pit,

• Underground distribution lines,

• Parking lot area (background), and

• Underlying aquifer.

A description of the drilling and sampling procedures are presented in Appendix A. Boring

logs are presented in Appendix B.

The initial drilling program was based on information obtained by MES during the previous

site investigations. Approximately 3 deep borings and 31 shallow borings were initially

planned for the investigation. The 3 deep borings (70 to 90 feet bgs) were planned to

provide information on the subsurface lithology and the configuration of a clay layer

encountered by MES, suspected to occur at a depth of approximately 30 feet bgs. The

borings were planned to be converted to groundwater monitoring wells to assess the

condition of the underlying aquifer. The shallow borings (30 to 35 feet bgs) were to be

drilled to assess shallow subsurface conditions. A maximum of 15 of the shallow borings

were to be converted to groundwater monitoring wells to assess the conditions in the perched

groundwater zone encountered by MES.
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Because perched groundwater was not encountered across the majority of the site, the

borings, initially planned to terminate at 30 to 35 feet bgs, were extended to depths of

approximately 40 to 60 feet. Most of the proposed perched groundwater monitoring wells

were installed in the underlying aquifer. Four of the proposed borings, including those

planned for the UST area, were not drilled (SB-22, SB-28, SB-29 and SB-31).

Three soil borings, SB-25 through SB-27, were drilled during the first phase at the perimeters

of the UST area. Because of the limited space between the tanks, drilling within the UST

area was not attempted. The borings were drilled to a depth of approximately 50 feet bgs.

Six soil borings were drilled and sampled to assess the impacts associated with the

aboveground solvent-storage area. During the first phase, Soil Borings SB-23, SB-24 and

SB-30 were drilled within the bermed area to depths of 66,49, and 52 feet, respectively. Soil

Borings SB-36 through SB-38 were drilled in the second phase after solvent-impacted soil

was detected in samples from the initial three borings. Soil Borings SB-36 and SB-38 were

drilled to the north and northwest of the bermed solvent-storage area to total depths of 65

and 50 feet respectively, in order to evaluate the lateral boundaries of the impacted soil. Soil

Boring SB-37 was drilled inside the bermed area to assess the vertical distribution of

solvents detected. Because perched water was encountered during the drilling of SB-37, this

boring was terminated at 32 feet bgs and converted to a perched-zone monitoring well.

Four deep and three shallow borings were drilled in the corrosive and hydrogen peroxide

bermed storage area. Initially four deep borings SB-16 through SB-18 and SB-21 were

drilled to depths of 58.5 feet, 65 feet, 41.5 feet, and 46 feet bgs, respectively. During the

second phase, soil Borings SB-33 through SB-35 were subsequently drilled in the

northeastern section of the bermed area that had been inaccessible prior to the removal of

the aboveground storage tanks. These three borings were terminated at 15 feet bgs based

on the analytical results from the initial four borings and field pH screening during drilling.

Three borings were drilled and sampled adjacent to identified pits and sumps. Boring SB-4

was drilled next to the runoff-control sump to a depth of 61 feet. Boring SB-6 was drilled
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next to the pipe-trench sump to a depth of 52 feet, and SB-8 was drilled to a depth of 44 feet

adjacent to the neutralization and pump pits.

Seven borings were drilled along the two railroad spurs within the site. Four soil borings,

SB-2, SB-5, SB-7, and SB-9, were drilled along the northern railroad spur. Borings SB-2 and

SB-9 were drilled to a depth of 41 feet bgs, while Borings SB-5 and SB-7 were drilled to a

depths of approximately 65 feet bgs. Three Soil Borings, SB-10, SB-11, and SB-20, were

drilled along the western railroad spur. Boring SB-11 was drilled to a depth of 42 feet, while

Borings SB-10 and SB-20 were drilled to a depth of approximately 66 feet bgs.

Boring SB-3 was drilled to a depth of 51 feet bgs within the bermed Freon-blending area.

Four soil borings were drilled at locations associated with the loading platforms, truck pit,

and underground fuel tank. SB-13 was drilled next to the underground diesel tank to a

depth of 65 feet. Soil Borings SB-14, SB-15, and SB-19 were drilled near the loading

platforms and truck pit to a depth of 42 feet.

Soil Borings SB-39 through SB-42 were drilled during the second phase next to fill ports

and/or along the trace of the subsurface distribution lines that connect the northern railroad

spur to the underground storage tank area. These four borings were drilled to depths of 10

feet.

To assess background conditions in the soil and vadose zone, three borings were drilled in

the parking area along the eastern side of the site. Boring SB-1 was drilled in the northeast

corner of the site, and SB-12was drilled in the southeast corner. The borings were drilled

to depths of 45 and 42 feet, respectively. A third boring, SB-32, was drilled between SB-1

and SB-2 in the northeastern corner of the site to assess a localized zone of perched water

detected during the drilling and sampling of SB-2. SB-32 was drilled to a depth of 42 feet.

Three deep borings MW-1 through MW-3 were drilled and continuously cored to a depth

of approximately 72 feet to permit detailed description and identification of the site

stratigraphy and to assess the conditions of the underlying aquifer zone. MW-1 was situated
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along the southern boundary, MW-2 along the eastern, and MW-3 in the northwest corner

of the site. Twelve-inch-diameter conductor casing was installed to a depth of approximately

40 feet using a bucket-auger drilling rig to seal off a perched groundwater zone identified

in the previous investigations by MES.

2.4.3 Soil Analysis Program

Selected soil samples collected during both phases of drilling were submitted to laboratories

for both physical properties and chemical analytical testing. A summary of the physical

property tests and chemical analytical analyses conducted is presented in Table 10.

2.43.1 Physical Property Tests

Thirty-nine samples were selected for physical property testing by HLA's geotechnical

laboratory. These samples were tested for dry density (ASTM D-2937), moisture

content(ASTMD-2216-80), and grain-size distribution (ASTMD-422-63). In addition, seven

samples were tested for hydraulic conductivity.

2.43.2 Chemical Analysis

Ninety-eight soil samples were submitted to Analytical Technologies, Inc. (ATI), in San

Diego, California, for chemical analysis. All soil samples were submitted under

chain-of-custody procedures. In general, two soil samples were selected from each boring

for analysis. Samples were analyzed using one or more of the following methods:

• EPA Method 8240 - Volatile organic compounds,

• EPA Method 8270 - Semi-volatile compounds,

• EPA Method 8015 modified - Glycols,
9 EPA Method 418.1 - Petroleum hydrocarbons,

• EPA Method 9045 - pH, and

• EPA Method 300.0/6010 - Selected soil ions, metals.
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Soil samples collected from borings drilled in the first phase of the investigation in the UST

area, the aboveground storage tank area, and the Freon-blending area were analyzed for

volatile and semivolatile organic compounds, glycols, and petroleum hydrocarbons. Based

on the results from the first-phase borings, the samples collected from the three additional

borings in the aboveground solvent-storage area were only analyzed for VOCs.

All soil samples collected in the corrosive and hydrogen peroxide bermed storage area were

only analyzed for pH and selected ions and metals, with the exception of the two samples

from SB-21, which were additionally analyzed for volatile and semivolatile organics, glycols,

and petroleum hydrocarbons.

Samples collected from the four shallow borings along the subsurface distribution lines were

only tested for volatile organics.

Subsurface samples collected from all other borings and the eight surface samples, were

analyzed using the entire suite of methods listed above.

2.5 GROUNDWATER INVESTIGATION

The groundwater investigation program consisted of the installation, monitoring, and

sampling of a total of 18 onsite groundwater monitoring wells. Two wells were installed in

a discontinuous perched-water zone encountered at two locations within the site. Twelve

wells were installed in the upper portion of the underlying aquifer zone. Four additional

wells were installed in the aquifer, two at an intermediate depth, and two at the bottom of

the aquifer, to assess vertical hydraulic and chemical distribution characteristics. The

monitoring well program was augmented by the collection of water samples using a

HydroPunch sampling device. HydroPunch samples were collected at five onsite locations

and twelve offsite locations. Surface-water samples were also collected from the unlined

drainage channel along the northern boundary of the site. Locations of the onsite

monitoring wells, the onsite and offsite HydroPunch samples., and the surface-water samples

are shown on Plate 6.
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2.5.1 Surface Water

Two surface-water samples (SW-01 and SW-02) were collected on June 23,1990, from water

ponding near the northwest corner of the site in the unlined drainage channel.

2.5.2 Monitoring Well Installation

A summary of monitoring well construction details is presented in Table 11.

Well installation procedures are described in Appendix A. Well completion diagrams are

provided in Appendix B.

2.5.2.1 Perched Zone Weiis

Perched water was encountered twice during the soil drilling activities at the site. In the

northeast corner of the site, SB-32 was drilled and converted to a perched-zone monitoring

well after perched water was detected at a depth of 35 feet bgs in nearby SB-2. SB-32 is

screened over a 20 foot interval from a depth of 20 to 40 feet bgs. During the second phase

investigation in the aboveground solvent-storage tank area, a localized zone of perched water

was encountered while drilling SB-37. This boring was terminated at a depth of 31 feet and

converted to a perched-zone monitoring well. SB-37 is screened over a 10-foot interval from

a depth of 21 to 31 feet bgs.

2.5.2.2 Aquifer Zone Wells

Twelve wells were installed in the upper part of the aquifer zone. The first three wells

installed, MW-1 through MW-3, were installed inside an 18-inch steel conductor casing set

to a depth of approximately 42 feet bgs in anticipation of the existence of a perched-water

zone identified during previous investigations by MES. The wells are screened over a

25-foot interval from approximately 45 to 70 feet bgs.

Eight additional soil borings, SB-4, SB-7, SB-10, SB-13, SB-17, SB-20, SB-23, and SB-25,

originally planned for conversion to perched-zone monitoring wells, were extended and
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installed as wells to monitor the upper zone of the underlying aquifer. Soil Boring SB-36,

drilled during the second phase of the investigation, was also converted into a monitoring

well. These wells were installed without conductor casing (no perched water was .

encountered) to an average depth of 64 feet bgs. The wells are screened over a 20-foot

interval from a depth of approximately 44 to 64 feet bgs.

2523 Well Nest Installation

Two intermediate depth wells (SB-17B and SB-23B), together with two deep wells (SB-17A

and SB-23A), were installed during the second phase of the investigation to monitor

groundwater conditions near the middle and at the base of the aquifer zone. These wells

were located next to existing wells SB-17 and SB-23, which monitor the upper portion of the

aquifer, to form two well nests. These well nests were used to evaluate the potential for

stratification of the contaminants within the aquifer unit.

Wells SB-23, SB-23 A, and SB-23B are located immediately downgradient of the aboveground

solvent-storage area. Wells SB-17, SB-17A, and SB-17B are located downgradient of SB-23,

SB-23A,and SB-23B. Wells SB-17B and SB-23B were drilled to depths of 91 and 97 feet,

respectively. Both of these wells are screened over a 5-foot interval, from a depth of

approximately 85 to 90 feet in well SB-17B, and from a depth of approximately 90 to 95 feet

in SB-23B. Wells SB-17A and SB-23A were drilled to depths of 130 feet each. Both wells

were screened over a 5-foot interval from approximately 111 to 116 feet in SB-17A and from

a depth of approximately 122 to 127 feet in SB-23A. All four wells were installed inside an

18-inch conductor casing which extend to depths of 33 feet (SB-23A, SB-23B) and 40 feet

(SB-17A, SB-17B). Both the deep and the intermediate wells were installed using a

combination of bucket-auger and mud-rotary drilling techniques.

2.5_3 CPT/HvdroPunch Investigation

Additional groundwater samples from the upper portion of the aquifer zone were collected

at seventeen locations using a HydroPunch sampling system. Surveyed locations of
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CPT/HydroPunch samples are shown on Plate 6. A description of the CPT/Hydropunch

sampling method and the logs of the CPT probes are provided in Appendix C.

Prior to driving the HydroPunch sampler to the required depth, a standard cone penetration

(CPT) was made to the required depth to provide a detailed continuous profile of the soils

encountered at each location. The CPT/HydroPunch investigation was conducted in three

phases as a result of difficulties in acquiring offsite access. The first six CPT probes (CPT-1

through CPT-6) were conducted onsite in April 1991. The first probe, CPT-1, was driven

adjacent to existing monitoring well MW-1, which had been continuously cored. This

permitted: (1) the CPT response to be "calibrated" to the previous boring results and (2)

comparison of the groundwater sample collected with the HydroPunch to the results

obtained from the water sample collected from Monitoring Well MW-1. The second phase

of CPT/HydroPunch sampling was conducted at five offsite locations (CPT-7 through

CPT-11) in September 1991. CPT-7 through CPT-9 were situated upgradient of the site in

the Southern Pacific Railroad right-of-way and downgradient of the neighboring Angeles.

At locations CPT-7 through CPT-9, the CPT probe was unable to penetrate below 25 feet

in depth. In order to deploy the HydroPunch sampler in the top of the aquifer, a standard

hollow-stem drilling rig was used to drill to the top of the underlying aquifer and then to

push the HydroPunch sampler into the aquifer for collection of the water samples. CPT-10

was situated downgradient, south of the site, on property owned by Fontaine Trucking

Company. CPT-11 was situated downgradient, southwest of the site next to Dice Road, on

agricultural property owned by Liquid Air Corporation. Because the majority of this

agricultural land was under cultivation in September, seven additional CPT probes planned

for the agricultural land were postponed until November 1991. In November 1991, the final

seven offsite CPT/HydroPunch samples (CFT-12 through CPT-18) were collected.

2.5.4 Groundwater Monitoring and Analysis Program

Onsite groundwater monitoring wells were monitored for depth to groundwater 14 times

during the period from June 1990 through April 1991. During the same period, three rounds

of groundwater sampling were conducted. Groundwater samples were collected using

procedures as described in Appendix A and were submitted under chain-of-custody protocol
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to ATI for analysis. Samples collected in the first round of sampling conducted in August

1990 were analyzed using the following EPA methods:

• EPA Method 8240 - Volatile organic compounds,

• EPA Method 8270 - Semi-volatile compounds,

• EPA Method 8015 modified - Glycols,

• EPA Method 418.1 - Petroleum hydrocarbons,

• EPA Method 150.1 - pH,

• EPA Method 9050 - Conductivity,

• EPA Method 160.1 - Total dissolved solids,

• EPA Method 9036 - Sulfate,

• EPA Method 425.1 - Surfactants, and

• EPA Method 300.0/6010 - General minerals, selected metals.

Groundwater samples collected during subsequent sampling rounds were analyzed forvolatiie

organics using EPA Method 8240 with selected samples being analyzed for general minerals

and pH. Hydropunch groundwater samples collected from onsite and offsite locations were

analyzed for volatile organics using EPA Method 8240. A summary of the monitoring well

and Hydropunch monitoring, sampling, and analysis schedule is provided in Table 12.

2.5.5 Aquifer Testing

On August 15 and 16, 1990, HLA performed slug tests in Monitoring Wells MW-1 through

MW-3, SB-4, SB-7, SB-13, SB-17, and SB-32 to assess aquifer hydraulic conductivity. Slug

test methods are presented in Appendix A-7.

On February 12 and 14, 1991, pump-out tests were conducted during the sampling of Wells

SB-17, SB-17A, SB-17B, and Wells SB-23, SB-23A, and SB-23B to further assess aquifer

hydraulic conductivity. Pumpout test methods are described in Appendix A-7.
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2.6 QUALITY ASSURANCE PROGRAM

A quality assurance/quality control (QA/QC) program was implemented to assure reliability

of monitoring and measurement data. Reports documenting field investigation activities

were prepared daily by field personnel and reviewed by the project manager. All field

equipment used in the monitoring of site conditions and in the monitoring and collection of

samples was calibrated on a regular basis. Duplicate samples, trip blanks, field blanks, and

equipment blanks were collected and analyzed on a regular basis. Laboratory QA data used

to evaluate the precision, accuracy, and completeness of the data included reagent blanks,

matrix spikes, matrix spike duplicates, surrogate recoveries, and gas chromatograms. The

quality assurance project plan (QAPP) and the project procedures manual (PPM) were

presented in Appendix C of the Work Plan.
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3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

3.1 DEMOGRAPHY AND LAND USE

The site is bounded immediately to the east by Sorensen Avenue and a newly constructed

light industrial park; to the south by Fontaine Trucking Company; to the west by an

agricultural lot (owned by Liquid Air Corporation); and to the north by an unlined drainage

channel, a Southern Pacific Transportation Company railroad easement (spur line), and

Angeles. The site vicinity is heavily industrialized, especially to the southeast, south, west,

and north. The area to the northeast of the site is currently being used for new car

preparation. A few single-family residences are located 1/4-mile southwest of the site, but

the nearest residential area is located more than 2 miles west of the site.

The site is located approximately 1/2-mile north of the northern extent of the Santa Fe

Springs Oil Field, a producing Supergiant, and approximately 2 miles southeast of the San

Gabriel River Groundwater Percolation Basin.

3.2 SURFACE FEATURES

The former McKesson facility occupies approximately 4.3 acres in a largely industrialized

area of Santa Fe Springs, California. The site is secured with a fence which surrounds the

perimeter of the property. The working portions of the site are paved with asphaltic

concrete and concrete. The front of the property, facing Sorensen Avenue, is landscaped

with plants and shrubbery and contains a parking lot. The Freon-blending area, the

neutralization pit, the runoff-control sump, the loading areas, pipe-trench sump, truck pit,

parking lot, UST area, the eastern portion of the aboveground solvent storage tank area, and

intervening areas are all paved with concrete and/or asphalt. The railroad spurs (northern

and western) are underlain with a gravel base as are the corrosive/hydrogen peroxide and

aboveground solvent- storage bermed area.

\

The facility layout is illustrated on Plate 3. Aboveground chemical storage tanks (now

demolished) were contained within approximately 2- to 3-foot-high concrete containment
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berms and separated by internal dike walls. These tanks have been generally grouped into:

(1) the corrosives/hydrogen peroxide storage area, (2) the aboveground solvent-storage area,

and (3) the Freon-blending area. USTs (presently in-place) are predominantly located

immediately to the east of the bermed aboveground solvent-storage area. An underground

solvent- collection tank and an underground diesel tank are located immediately south of the

aboveground solvent storage area and approximately 80 feet south of the southern extent of

the UST area, respectively. Solvents were packaged in the solvent-packaging shed located

immediately south of the aboveground solvent-storage area; excess and various waste solvents

were temporarily stored in the solvent-collection tank.

Railroad spurs, previously used to transport chemicals of various types onto the facility, are

located along the northern and western boundaries of the site. A number of loading

platforms, a pipe-trench pump, and subsurface distribution lines were associated with

offloading of chemicals delivered via the railroad spurs.

3J METEOROLOGY

The principal and recurring windflow pattern experienced in the South Coast Air Basin

(SCAB) is the daily sea breeze and land breeze circulation regime that exists all year.

However, the characteristic onshore and offshore windflow pattern has a seasonal

dependence. Essentially, in summer, the typical air breeze is about twice as strong as the

return windflow (drainage land breeze) and is of greater duration. During winter, the

drainage land breeze typically achieves maximum strength and duration and exhibits well

organized flow characteristics as it moves from the inland mountain slopes to the ocean.

The following meteorological conclusions are based on approximately 5 years of wind data

recorded by the South Coast Air Quality Management District (SCAQMD) at their Whittier

Air Monitoring Station (McKesson, 1983); located about 3 miles from the McKesson site:

Approximately 28 percent of the yearly wind flow originates from the sector south-
southeast through south-southwest,
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Over 17 percent of the yearly wind flow originates from the sector west-southwest
through west, and

Offshore or drainage wind flow from the sector east-northeast through east
accounts for over 15 percent of the yearly winds.

Meteorological data monitored onsite from April 27 to May 18, 1990 (Table 13) exhibit

excellent agreement with long-term climatological data recorded at the Whittier Air

Monitoring Station operated by the SCAQMD. Both the SCAQMD data and the McKesson

windflow profile indicated a clear bimodal characteristic in wind direction. The McKesson

wind data show a predominance in windflow direction from the sector south-southwest

through west, with nearly 50 percent of the wind originating from this sector. However,

winds from the sector east-southeast through south-southeast account for approximately 28

percent of the windflow experienced at the site. The southeast sector winds generally

represent the early formation stages of the daily sea breeze. The strong, well developed,

mid- to late-afternoon sea breeze winds are represented by the southwest sector winds. The

relative lack of northeast sector windflow is considered typical for the early summer season

during which the air-monitoring program was conducted.

Hourly averaged windspeed and direction data recorded at the site during ambient air-sample

collection intervals are presented in Table 14. Winds experienced at the site during the 24-

hour sampling interval beginning on May 16,1990, were predominantly from the west at an

average speed of 3.5 mph. Wind direction recorded during the 8-hour drainage windflow

interval beginning on May 17, 1990, indicates the existence of light northerly component

winds at average speeds of 3 mph or less. The wind record clearly indicates that the air-

sampler systems were positioned at representative downwind locations during sample

collection.

None of the target VOCs were detected at concentrations above the EPA Method 8240

detection limits in any of the 24- and 8-hour ambient air samples collected during the period

of May 16 to 24, 1991. Analytical results are presented in Appendix I.
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3.4 SURFACE-WATER HYDROLOGY

Surface waters in the site vicinity are intermittent and primarily limited to runoff associated

with precipitation and irrigation. All of the ground surface at the site is paved, expect for

the interior of the bermed aboveground solvent-tank area and the bermed corrosive and

hydrogen peroxide storage areas which have gravel surfaces. Runoff from the McKesson site

is discharged into the unlined drainage channel along the northern property line. This

drainage channel flows generally to the east and serves as the discharge point for most of the

industrial facilities located adjacent to it.

3.5 GEOLOGY

3.5.1 Regional Geologic Setting

The facility is located on the Santa Fe Springs Plain area of the Los Angeles Coastal Plain

(Plate 7). The Santa Fe Springs Plain has been slightly warped by the Santa Fe Springs-

Coyote Hills anticlinal system and dips gently to the northeast in the vicinity of the site.

Prominent area features include the Puente and Coyote Hills to the northeast, east, and

southeast; and the San Gabriel River to the west. The Coastal Plain area generally consists

of alluvial materials deposited by the Los Angeles, San Gabriel, and Santa Ana Rivers during

the late Pleistocene". A generalized cross-section of the Los Angeles Coastal Plain is

presented on Plate 8.

3.5.2 Local Geologic Setting

In the site vicinity, the Santa Fe Springs Plain consists of the late Pleistocene alluvium of the

Lakewood Formation. The Lakewood Formation unconformably overlies the lower

Pleistocene San Pedro Formation, and the Pliocene" Pico.

* Pleistocene - 0.01 to 2 million years before present

** Pliocene = 2 to 5 million years before present
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The Lakewood Formation consists of interbedded clays, silts, silty sands, and sands

representative of stream-type alluvial and flood-plain deposits. In the site vicinity, the

Lakewood Formation ranges from 40 to 50 feet thick. The Gage aquifer is contained in the

Lakewood Formation and generally occurs near the base of the formation. The Gage aquifer

is approximately 30 feet thick in the site vicinity.

The early Pleistocene San Pedro Formation underlying most of the Coastal Plain of Los

Angeles County is approximately 750 feet thick in the site vicinity and consists of stratified

silt, silty sand, sand, and gravel. The formation has been divided into various stratigraphic

units or members (aquicludes and aquifers); only the aquifers have been named. In

downward succession the aquifers are: the Hollydale, Jefferson, Lynwood, Silverado, and

Sunnyside.

The discontinuous Hollydale aquifer consists of silty sand and sand. Maximum thickness in

the Los Angeles Coastal Plain is approximately 100 feet.

The Jefferson aquifer underlies the Hollydale and is separated from it by aquicludes of the

San Pedro Formation. Sediments within the aquifer consist of clayey sand, sand, and gravelly

sand.

The three deeper aquifers (the Lynwood, Silverado, and Sunnyside) are the major water-

producing zones in the area. The aquifers range in thickness from less than 50 to 500 feet.

Aquifer sediments generally consist of coarse-grained sands and gravels interbedded with

lenses of silt and clay. These aquifers have all been affected, to some extent, by structural

folding and faulting. Structural lows, created by faulting and synclinal folding, have formed

groundwater reservoirs in these zones.
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3.6 SOILS

3.6.1 Onsite Soils

Borings drilled and logged as part of this investigation confirm the regional and local

geologic setting of the site. A generalized stratigraphic column of the site is presented on

Plate 9. Plate 10 shows the location of the geologic cross-sections across the site (Plates 11

through 14). Results of the physical property tests are summarized in Table 15. Laboratory

reports are presented in Appendix J.

Shallow, near-surface materials underlying the site consist predominantly of silty sand, with

minor amounts of silt and clay. Poorly sorted, fine- to coarse-grained sand (locally with

gravel) underlie the fine-grained surficial deposits from depths between 15 and 25 to 30 feet

bgs. These sand deposits (referred to as the upper sand zone) appear to form a northwest-

southeast trending channel feature. A structural contour map depicting the base of this

upper sand unit is shown on Plate 15. This upper sand zone is interpreted to be the Gage

Aquifer which is stratigraphically positioned at the bottom of the Lakewood formation.

Groundwater was not encountered in this unit except in the northeast corner of the site (SB-

2 and MW-32) and, for a limited time, at MW-37. Below the upper sand unit a zone of

discontinuous silt, clay, and silty sand units are encountered to depths of approximately 45

to 50 feet bgs. Beneath this zone of discontinuous units, a fine- to medium-grained sand

is present. This sand unit, referred to as the aquifer sand, is continuous across the site and

is approximately 75 feet thick, extending to depths of 117 and 126 feet bgs at locations MW-

17A and MW-23A, respectively. A localized, discontinuous silt zone was present in MW-23A

at a depth of 78 to 85 feet. This aquifer sand is water-bearing, (groundwater being

encountered at depths between 48 and 50 feet bgs), and is interpreted as being the Hollydale

aquifer, the upper-most aquifer of the San Pedro formation. A cross-section of the

Hollydale aquifer is presented on Plate 16. A structural contour map of the top of the

aquifer sand is presented on Plate 17.
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3.62 Offsite Soils

CPT data collected during onsite and offsite groundwater sampling activities were interpreted

to identify the lithology encountered. The interpreted CPT logs are presented in Appendix

D and a fence diagram depicting the offsite extension of the four major zones onsite is

presented on Plate 18. Subsurface investigations conducted at nearby facilities, including

Southern California Chemical Company (KJeinfelder, 1986a), Diversey-Wyandotte

Corporation (Kleinfelder, 1986b) and Angeles Chemical Corporation (SCS, 1991), indicate

that the four general lithologic zones identified at the McKesson site extend throughout the

local vicinity.

3.7 HYDROGEOLOGY

Two identifiable aquifer sands were encountered during this investigation, the Gage aquifer

and the Holiydale. This section presents regional setting and water quality data and local

hydrogeoiogic characteristics of these units.

3.7.1 Regional Hydrogeologic Setting

The succession of aquifers in the vicinity of the site are depicted on Plate 8. The uppermost

aquifer sand in this region of the Santa Fe Springs Plain is the Gage aquifer, which occurs

near the base of the Lakewood formation. Permeable zones within this aquifer are

discontinuous, and the aquifer is not generally considered to be a source of drinking water

(California Department of Water Resources [DWR], 1961). The Gage aquifer occurs at a

depth of approximately 15 to 20 feet bgs and is approximately 15 feet thick in the vicinity of

the site.

Separated from the Gage aquifer by an aquiclude of the uppermost part of the San Pedro

formation, is the Holiydale aquifer. The Holiydale aquifer has been characterized as

irregular, sinuous, and meander-like. Generally the Holiydale is not considered to yield large

quantities of water because of its lack of continuity. Dominant recharge of the Holiydale

occurs northeast of the site where the Holiydale merges with the overlying Gage aquifer.
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About 1 to 2 miles southwest of the site, the Hollydale aquifer would appear to merge with

the underlying Jefferson aquifer in the vicinity of the San Gabriel River. Neither the

Hollydale nor the Jefferson aquifers are considered important water-producing aquifers, with

less that 10 percent of the wells in the Central Basin being perforated in these zones.

The major water-producing aquifers within this region are located below the Jefferson

aquifer and are, in downward succession, the Lynwood, Silverado, and Sunnyside aquifers.

Groundwater gradients observed in all aquifers in the San Pedro formation are generally to

the southwest.

3.7.2 Regional Water Quality

There are four production water wells operated by the City of Santa Fe Springs located

within the Santa Fe Springs city limits. Of the four wells, the only one that draws water from

the Hollydale aquifer is iocated approximately 9 miies sourh of the site. Water samples

taken in November 1989 did not detect VOCs.

Santa Fe Springs Well No. 4 is located on Telegraph and Pioneer Road, approximately 2.5

miles southwest of the site. This well draws water from the Lynwood, Silverado, and

Sunnyside aquifers. Water samples taken from this well in May 1991 indicated that no

organic chemicals were present.

Santa Fe Springs Well No. 1, located near the corner of Burke Street and Dice Road

approximately 0.5 miles north of the site, draws water from the Silverado and Sunnyside

aquifers. Water quality data from samples taken in June 1991 indicate the presence 1.1 ug/L

of TCE. No other chemicals of concern were detected.

Santa Fe Springs Well 304 WI, located approximately 2 miles west of the site, draws water

from the Silverado aquifer. Water-quality data from samples taken in May 1991 indicate 0.5

ug/L TCE and 1.6 ug/L PCE. No other chemicals of concern were detected.
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Two wells owned by the City of Whittier are located approximately 7 miles due north of the

site. These wells draw water from 55 and 120 feet bgs, in what is probably the Gaspur

aquifer. Water analyses from both wells did not detect VOCs.

3.7.3 Local Hydrogeoiogic Setting

The Gage aquifer, identified at the site as the upper sand zone, was dry during this site

investigation, except for isolated areas of perched water continuously present in the northeast

corner of the site and periodically encountered in the aboveground solvent storage tank area.

Offsite, perched water was detected in the eastern side of the Angeles site as reported in the

SCS investigation. The presence of water in this unit is most likely seasonal and related to

rainfall activity.

This unit is separated from the underlying Hollydale aquifer by a zone of discontinuous silts,

clays, and silty sands. Permeability tests conducted on samples from this zone listed on

Table 15 indicate that this zone would serve as an effective aquitard between the overlying

high permeable sands of the Gage aquifer and the underlying high permeable sands of the

Hollydale aquifer. Groundwater encountered at the site was in the lower sand identified as

the Hollydale aquifer.

Well monitoring data are summarized in Table 16. Potentiometric surface maps were

constructed for four of the periods monitored and are presented on Plates 19a to 19d. The

local horizontal groundwater gradient determined from these data is typically to the

southwest at a value of 0.005 foot-per-foot. Potentiometric data collected from the two well

nests Wells SB-17/A/B and SB-23/A/B indicate a slight downward vertical gradient of 0.004

foot-per-foot. Hydrographs of water elevation changes observed in selected wells are shown

on Plates 20a to 20c.

Over the time period of this investigation, groundwater elevations in the aquifer zone

remained relatively constant until March-April 1991, when the groundwater elevations rose.

This observed increase can be related to the rain during the first part of 1991.
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Evaluation of groundwater monitoring data collected during the monitoring periods supports

the hydrogeologic separation of the perched groundwater zone from the aquifer zone. The

groundwater elevations measured in SB-32, completed in the perched groundwater zone,

reflect a strong dependence on seasonal rainfall activity, illustrated by a steep decline during

drought months followed by a rapid increase immediately following a rain event in February

1991. Data from groundwater monitoring wells completed in the underlying aquifer exhibit

a much more constant potentiometric level and a less severe rise associated with the rainfall

event.

3.7.4 Aquifer Test Results

Results of slug tests conducted in Wells MW-1 through MW-3, SB-4, SB-7, SB-13, and SB-17

indicated that the hydraulic conductivity of the lower aquifer was too great to measure using

this test method. Water levels recovered within seconds of lowering the slug mandrel into

the water column. A slug test performed on Monitoring Well SB-32 (screened in the

perched zone) indicated a hydraulic conductivity of 4.2 gallons per day per square foot

(gpd/ft2) corresponding to a transmissiviry of 25 gallons per day per foot (gpd/ft). The low

hydraulic conductivity in the perched zone in contrast with the high hydraulic conductivity

in the lower aquifer supports the assertion that the two aquifers are hydrogeologically

distinct.

Pumpout testing in cluster Wells SB-17, SB-17A, SB-23, SB-23A, and SB-23B indicated

hydraulic conductivity values in the lower aquifer ranged from approximately 64 to 440

gpd/ft2, with transmissivity values ranging from 5,200 to 33,000 gpd/ft (see Appendix H for

aquifer test analyses). Hydraulic conductivity/transmissivity values were lower in the more

shallow cluster wells (SB-17 and SB-23) possibly due to a decreased efficiency in the PVC

slotted casing as opposed to the more efficient stainless-steel screen in Monitoring Well

SB-17A and SB-23A. The transmissivity values for the deeper cluster wells are comparable

to the results of field tests conducted on wells at the Southern California Chemical Company

located approximately 1/4 mile to the northwest of the site. Transmissivity values at these

wells ranged from 32,100 to 44,700 gpd/ft (Kleinfelder, 1986).
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Aquifer test data from Wells SB-17B and SB-23B were not analyzed because of

malfunctioning equipment.
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4.0 NATURE AND EXTENT OF CHEMICALS

4.1 SOURCE AREAS

Elevated concentrations of organic chemicals detected in the soil and groundwater samples

collected during this investigation indicate the presence of one primary onsite source area

for the observed soil and groundwater chemical concentrations, and at least one offsite

source area that contributes to both the observed onsite and offsite groundwater

concentrations.

4.1.1 Onsite Source Area

The highest concentrations of chlorinated organic compounds were detected in the

aboveground solvent storage area. This area was focused on in the previous onsite

investigations conducted by MES. The other areas investigated onsite do not appear to have

served as significant source areas for the observed chemical concentrations.

4.1.2 Offsite Source Area

Chemical analysis of upgradient groundwater samples and samples collected offsite, cross-

gradient of the McKesson site, indicate the presence of an upgradient, offsite source

contributing to the observed groundwater condition. A previous investigation of Angeles,

located immediately north and upgradient of the McKesson site, revealed the presence of

significant soil contamination to depths of over 40 feet. Analytes detected in the

groundwater downgradient of Angeles are similar to those previously detected in the soil at

Angeles. It appears, therefore, that Angeles has served as an offsite, upgradient source for

some of the compounds detected during this investigation.
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4.2 SOIL AND VADOSE ZONE

Results of the chemical analysis of soil samples collected during this investigation are

summarized in Tables 17a through 17d. Analytical laboratory reports and chain-of-custody

documents are presented in Appendix K.

4.2.1 Inorganic Impacts to Soil

Shallow and isolated evidence of historic releases and treatment of acidic compounds was

detected within the bermed, corrosive, and hydrogen peroxide storage area. Low pH levels

ranging from 4.2 to 4.4 were detected in 3 of the 17 samples tested from this area. These

three samples, collected from Borings SB-16 at 6 feet bgs, SB-17 at 1.5 feet bgs, and SB-34

at 5 feet bgs, also exhibited elevated sulfate levels (5620 to 9270 milligrams per kilogram

[mg/kg]) and most likely reflect the impact of a sulfuric acid release. One sample, collected

from Boring SB-33 at a depth of 1.5 feet bgs, exhibited a high pH value of 10. This sample

also exhibited elevated sodium and sulfate levels (4730 and 1730 mg/kg, respectively) and

might reflect the use of soda ash in the treatment of an acid release. Two additional samples

(Borings SB-18 and SB-35, both from 1.5 feet bgs) also exhibited elevated sodium and sulfate

levels, however, they showed pH values of 8.4 and 8.2, both within the range observed over

the remainder of the site. Impacts related to the use of acidic or inorganic compounds

appear to be surficial and limited to the interior of the bermed corrosive-storage area.

4.2.2 Organic Impacts to Soii

VOCs, specifically chlorinated hydrocarbons, were the major class of organic compounds

detected in the soil and vadose zone, with a total of 17 separate VOCs being detected. Low

levels of three semivolatile organic compounds (2-methyl naphthalene, naphthalene, and

benzyl alcohol), together with concentrations of TPH greater than 10 mg/kg (as quantified

by method 418.1) were also detected, but in only two borings onsite, SB-24 and SB-30.

Selected glycols propylene, ethylene, hexylene, and diethylene were not detected in any of

the samples analyzed.
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Surface soil samples collected offsite in the unlined drainage channel contained low levels

of PCE ranging from 0.1 to 1.9 mg/kg. One sample collected at a depth of 1 foot bgs had a

detected value of 61 mg/kg of PCE. The surface soil samples also contained low levels of

Bis (2-ethyl-hexyl)-phthalate (1.9 to 4.5 mg/kg) and moderate amounts of TPH ranging from

13 to 1,400 mg/kg.

The six most prevalent compounds detected onsite were PCE, 1,1,1-TCA, TCE, DCM,

1,1-DCE, and 1,2-DCA. PCE was detected in 44 of the 98 samples analyzed (45 percent)

at concentrations ranging from 0.05 to 2900 mg/kg. 1,1,1 TCA was detected in 36 samples

(37 percent) at concentrations of 0.06 to 3500 mg/kg. Thirty-three samples (34 percent)

contained detectable amounts of TCE at concentrations of 0.07 to 60 mg/kg, while DCM was

detected in 32 samples (33 percent) at concentrations- ranging from 0.55 to 380 mg/kg. Both

1,1-DCE and 1,2-DCA were detected in 21 samples (22 percent), at concentration of 0.05

to 5.4 and 0.06 to 32 mg/kg, respectively. The concentration frequency distribution for these

six compounds and number of samples with detected concentrations are presented on Plates

21a and 21b. These data indicate that high concentrations of these compounds are detected

in only a very small percentage of the samples. A complete listing of the compounds

detected onsite, their frequency of occurrence, and observed concentration range is provided

in Table 18.

The areal distribution of all the detected compounds is generally restricted to the vicinity

surrounding the aboveground solvent-storage tank area, in which approximately 80 percent

of the samples analyzed contained detectable amounts of the target analytes. Samples

collected from the three borings located within the bermed storage area contained the

highest concentrations of 16 of the 17 compounds detected onsite. The site maximum

concentrations of ten compounds 1,1,1-TCA (3,500 mg/kg), PCE (2,900 mg/kg), TCE (60

mg/kg), 1,1-DCE (5.4 mg/kg), 1,2-DCA (32 mg/kg), DCM (380 mg/kg), 1,1,2,2 PCA (31

mg/kg), ethylbenzene (50 mg/kg), chiorobenzene (170 mg/kg), and carbon tetrachloride (550

mg/kg) were detected in samples from Boring SB-30. Samples from Boring SB-24 contained

the site maximum concentrations of MEK (65 mg/kg), acetone (120 mg/kg), toluene (130

mg/kg), and xylenes (160 mg/kg). Samples from Boring SB-37 contained the site maximum
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concentration of 1,1-DCA (0.63 mg/kg), and the only sample in which benzene (0.07 mg/kg)

was detected.

Minor, isolated occurrences of acetone and MEK are also evident in shallow soil samples

collected in Boring SB-42, situated along the subsurface distribution lines.

Soil concentration maps for 1,1,1 TCA; PCE; TCE; DCM; 1,1-DCE; and 1,2-DCA are

presented on Plates 22 through 27, respectively. Data collected at two depth intervals (20

to 25 feet and 40 to 45 feet bgs) are presented in these plates. As shown on these plates,

the detected concentrations of these compounds decrease with depth, while the areal extent

of the impacted zone increases. Concentration data for 1,1,1 TCA and PCE are presented

in cross-section on Plates 28 and 29. Lateral extension of the impacted soil zone is evident

along base of the upper sand zone and along the upper capillary fringe zone of the lower

aquifer sand.

4.3 GROUNBWATER

Results of the chemical analysis of groundwater samples collected during this investigation

are summarized in Tables 19a through 19d, Laboratory reports and chain-of-custody forms

are presented in Appendix L.

4.3.1 General Mineral Characterization

General mineral analyses indicate that the aquifer water would not be considered potable.

All groundwater samples analyzed exceeded the State secondary drinking water maximum

concentration levels (MCLs) for total dissolved solids (TDS = 500 mg/L) and conductivity

(900 micromhos per centimeter). Over half of the wells analyzed exceeded the MCLs for

sulfate (250 mg/L) and manganese (0.05 mg/L). Two wells analyzed also exceeded the

Federal EPA drinking water MCL goal for nitrate (as Nitrogen) of 10 mg/L.

The general mineral composition of the groundwater in both the perched zone and aquifer

zone were compared on a trilinear Piper diagram (Plate 30), which display anion (negative
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charge) and cation (positive charge) percent compositions on a milliequivalent basis. Data

that group together represent similar ratios between ions and would suggest that the waters

are compositionally related. Examination of Plate 30 indicates that water samples from the

lower aquifer form a distinct group with approximately 60 percent sulfate (SO4), chloride

(Cl) anions, and 70 percent calcium (Ca) and magnesium (Mg) cations. Data from perched

zone Well SB-32 plots outside the group reflecting increased percentages of carbonate (CO3)

and bicarbonate (HCO3) anions and lower percentages of Ca and Mg cations. These data

indicate that the water in the perched zone is compositionally different (and thus separate)

from the lower aquifer groundwater.

Variations in the ionic ratios of groundwater from the intermediate and deep monitoring

wells SB-17A, SB-17B, SB-23A, and SB-23B, drilled using mud-rotary techniques, reflect the

use of the deflocculant sodium acid pyrophosphate (SAPP) during development.

4.3.2 inorganic Impacts to Groundwater

General uniformity of general mineral composition and pH levels in site wells indicate that

there has been little or no inorganic impact to groundwater. An extremely low pH value of

2.15 reported for the initial sample collected from Well MW-01 was most likely the result

of analyzing the improper sample vial. While measurements for pH are made on non-

acidized vials, some samples collected from Well MW-01 were decanted into acidized vials

for preservation of inorganic constituents. It is believed that an acidized vial was

inadvertently used for the pH measurement. Field measurements taken during the initial

sampling of this well using a calibrated pH measurement instrument indicated normal pH

levels. Subsequent resampling of Well MW-01, in which the pH was monitored in the field

both with the standard calibrated field equipment and litmus paper as a redundant check,

indicated a more normal pH value of approximately 7.

4.3.3 Organic Impacts to Groundwater

Concentrations of only two VOCs, 1,1,1-TCA (840 and 61 ug/L) and 1,1-DCA (180 and 34

ug/L), were detected in the two surface-water samples analyzed. Phenol (65 ug/L) and 4-
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methyl-phenol (27 ug/L) were detected in the same surface-water sample that contained the

elevated VOC concentrations. The surface-water samples were not analyzed for TPH,

however a sample of tap water (TW-01) did contain detectable TPH (0.06 ug/L).

Twenty-six VOC compounds were detected in the groundwater during this investigation. The

three main classes of compounds identified were halogenated chlorinated hydrocarbons,

aromatic hydrocarbons, and chlorofluorocarbons. Detected chlorinated compounds are:

• 1,1,1-TCA,

• DCM,

• PCE,

• TCE,

• 1-1-DCE,

• 1,2-DCE,

• 1,1-DCA,

• 1,2-DCA,

• 1,1,2-TCA, and

• Vinyl Chloride.

Aromatic VOCs detected include:

• Benzene,
0 Toluene,
9 Ethylbenzene, and
9 Xylenes.

Chlorofluorocarbons detected include:

• Dichlorofluoromethane,
8 Trichlorofluoromethane (Freon 11), and
0 Trichlorotrifluoroethane (Freon 113).
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Other VOCs detected in one or more samples included:

• Acetone,

• MIBK,

• MEK,

• Chloroform,

• Dibromochloromethane,
9 Ethylmethyl-benzene and trimethyl-benzene isomers, and

• Cyclic and aliphatic hydrocarbons.

Nine of the twenty-six compounds detected during this investigation were only detected

offsite. Compounds detected offsite only were:

• 1,1,2-TCA,

• MEK,

• MIBK,

• Dichlorofluoromethane,
0 TrichJorotrifluoroethane, ethylmethyl-benzene, and trimethyl-benzene isomers, and
0 Cyclic and aliphatic hydrocarbons.

Vinyl chloride was not detected in the aquifer but was detected in the perched zone. A

listing of VOCs detected in groundwater, their frequency of occurrence, and observed

concentration range is provided in Table 19e.

Only two semivolatile compounds, benzoic acid and naphthalene, were detected onsite.

Benzoic acid was detected only in Well SB-23 at a concentration of 70 micrograms per liter

(ug/L), while naphthalene was detected only in Wells SB-17, SB-20, and SB-23 at

concentrations of 16, 10, and 14 ug/L respectively. Phenol (65 ug/L) and 4-methyI-phenoI

(27 ug/L)were detected in one of the two samples of surface water collected in the drainage

channel. Low level TPH concentrations ranging from 0.06 to 0.62 ug/L were detected in five

on-site wells (SB-4, SB-20, SB-23, SB-25, SB-32) and in the tap-water sample collected at the
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site. Selected glycol compounds propylene, ethyl en e, hexylene, and diethylene, were not

detected onsite.

The major organic compounds detected onsite in the groundwater were:

• 1,1,1-TCA (<i to 94,000 ug/L),

• PCE (5 to 45,000 ug/L),

• TCE (7 to 11,000 ug/L),

• 1,1-DCE (<1 to 38,000 ug/L), and

• DCM (<5 to 93,000 ug/L).

Data collected from the on-site monitoring wells during the February 1991 sampling event

were combined with Hydropunch sample analyses collected over the period of April through

November 1991 to produce the isoconcentration maps for these five compounds presented

in Plates 31 Through 35. Examination of these isoconcentration maps reveals an organic

plume oriented in a northeast to southwest direction extending under the site. Maximum

concentrations were detected at two sampling locations situated along the axis of the plume.

Maximum values of 1,1,1-TCA, PCE, and DCM were detected in Well SB-23, situated

immediately downgradient of the aboveground solvent storage tank area, while the maximum

concentrations of TCE and 1,1-DCE were detected at Hydropunch location CPT-13, situated

offsite, downgradient of SB-23. A relatively narrow zone of high concentration values extend

offsite, downgradient along the axis of the plume. High concentration values are also

detected offsite, upgradient of the site.

A secondary plume, oriented in a similar northeast to southwest direction and originating

from an area upgradient of the McKesson site, is evident in the isopleth for DCM. This

offsite plume is situated cross-gradient of the onsite plume and extends under the agricultural

property west of the site.
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4.3.3.1 Onsite Organic Plume Characteristics

The six most pervasive compounds detected onsite in the groundwater were:

• 1,1,1-TCA,

• PCE,

• TCE,

• 1,1-DCE,

• 1,1-DCA, and

• DCM.

Additional compounds detected onsite at least once include:

• 1,1-DCA,

• 1,2-DCA, and

° 1,2-DCE, as well as acetone, BTEX, Freon 11, and dibromochloromethane.

Analysis of samples collected from the wells completed in the middle of the aquifer (SB-17B

and SB-23B) and at the bottom of the aquifer (SB-17A and SB-23A), indicates that the

detected contamination is concentrated in the upper part of the aquifer. Both the number

of compounds detected and their concentrations decreased significantly with depth. Only

five compounds were detected in wells SB-23A and SB-23B, 1,1,1-TCA (12 and 17 ug/L),

PCE (13 and 17 ug/L), TCE (7 and 67 ug/L), 1,1-DCE (2 and 2 ug/L), and toluene (10 and

10 ug/L). Only four compounds were detected further downgradient in wells SB-17A and

SB-17B, 1,1,1-TCA (3 and 1 ug/L), PCE (7 and 5 ug/L), TCE (12 and 33 ug/L*), and toluene

(11 and 3 ug/L). The vertical distribution of analytes detected at the two well nests is shown

on Plate 36.

Duplicate sample was nondetect (<1 ug/L) for iOb
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The relative percentage concentration of individual halogenated compounds was examined

to determine which constituents were most prevalent. The relative percentage was calculated

by dividing the concentration of an individual constituent by the total concentration of all

six halogenated compounds (Table 20). The predominant chlorinated hydrocarbon detected

in the onsite plume was 1,1,1-TCA, followed by PCE, 1,1-DCE, and TCE. This relationship

is evident in all samples collected along the axis of the onsite plume and extending offsite

to the southwest (Plate 37a). A similar relationship is observed in samples collected from the

perched zone during the previous site investigation conducted by MES in 1986 (Plate 37b).

Concentration ratios of the chlorinated hydrocarbons were also calculated (Table 21). These

data were plotted for each sample and are presented in Appendix N. All samples collected

from along the axis of the plume exhibit a high TCA/TCE ratio, a moderate 1,1-DCE/TCE

ratio, and a low TCE/PCE ratio (Plate 38a). A similar relationship is observed if one

examines the ratios obtained from samples collected from the above-ground solvent storage

area during the previous site investigation conducted by MES in 1986 (Plate 38b).

4.3.3.2 Offsiie Organic Plume Characteristics

Elevated concentrations of acetone, MEK, MIBK, BTEX, DCM, PCE, TCE, 1,1.1-TCA, 1,1-

DCE, 1,1-DCA, and 1,2-DCEwere detected upgradient of the McKesson site. Two of these

compounds, MEK and MIBK, were not detected in groundwater samples collected onsite.

Isoconcentration maps/contours showing the distribution of MEK, MIBK, and BTEX were

plotted and are presented on Plates 39 through 41. The offsite distribution of MEK and

MIBK is very similar to BTEX and that previously observed for DCM (Plate 35). The

observed distribution strongly suggests the presence of an upgradient, offsite source.

The relative percentage concentrations (Table 20) of the chlorinated hydrocarbons detected

in the upgradient and offsite locations are much more variable than the relationships

observed within the main plume. This variability is most likely the result of the mixing of

two plumes with different initial compositions.
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Concentration ratios of TCA/TCE, 1,2-DCE/TCE, and TCE/PCE which were determined

for CPT-9 and CPT-16, located to the west of the onsite plume and downgradient of Angeles

are noticeably different from those observed in the onsite plume. These samples are typified

by high 1,2-DCE/TCE ratios and low TCA/TCE and TCE/PCE ratios. Samples collected

from CPT-6 and MW-2, located east and slightly upgradient of the onsite plume, exhibit

relatively high TCE/PCE ratios that are similar to those exhibited by samples collected west

of the offsite plume at CPT-17 and CPT-18.

4.4 QUALITY ASSURANCE

Sample collection procedures and laboratory analyses were evaluated by HLA personnel to

validate the reliability, precision, accuracy, and completeness of data generated during this

investigation. A "Data Validation Checklist" was filled out for each set of analytical results

received. Items to be checked included: daily field activity logs; preservation of samples;

completeness of chain-of-custody forms; condition of samples when received at the

laboratory; laboratory QC data; trip, field, and equipment blanks; and field duplicates. Data

validation checklists for each laboratory report are presented in Appendix M.

Results obtained from two groundwater samples were invalidated. An acidized groundwater

sample MK-MW-01080190, collected from Monitoring Well MW-01 on August 1,1990, was

inappropriately analyzed for general minerals. The sample was identified by the low pH

value of 2.15 and high sulfate value of 2,022 mg/L (site average = 240 ug/L). This well was

resampled with acceptable results (pH= 6.93, sulfate = 249 ug/L). Results obtained from

sample MK-SB-04-021191, collected from Well SB-04 in February 1991 were invalidated as

the result of probable leakage of surface rainwater into the well. Results obtained were an

order-of-magnitude lower than those reported during the previous two sampling events.

Field log dailies reported that the well box had been covered by standing rainwater

immediately prior to the sampling event, and that the well box was full of water. Evidence

was found that rainwater had entered the well, thereby locally diluting the groundwater

concentrations. Review of ail laboratory records validated the reported analytical results.
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Data from duplicate samples were compared to assess the combined effect of sampling and

analysis procedures on the precision of the reported results. The relative percent difference

(RPD) was calculated for measurements of 1,1,1-TCA,PCE, TCE, DCM, 1,1-DCE, and 1,1-

DCA in the 13 sets of duplicate samples analyzed and are summarized in Table 22. RPD

values indicated generally acceptable levels of precision for the reported results. Results for

the five analytes had a combined average RPD of 16.3 percent. The combined average RPD

per sample/duplicate pair was 20.4 percent. These results indicate that the high variability

between the values for the sample and the duplicate sample that were sometimes observed

(e.g., 88,000 versus 62,000 ug/L; RPD = 34.7%) are within the normally acceptable precision

of the measurement technique.

The value reported for TCE in the sample from Well SB-17B (33 ug/L) should be considered

questionable as a result of comparison with the duplicate sample analyzed (<1 ug/L),

yielding an unreasonably high RPD of 194 percent.
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5.0 CHEMICAL FATE AND TRANSPORT

The fate and transport of the chlorinated compounds detected in site soil and groundwater

are influenced by their physical, chemical, and biochemical properties. These compounds

are identified as having densities greater than water, viscosities less than water, low

interfacial tension, high vapor pressure, and the ability to undergo biotransformations. A

summary of pertinent properties associated with chlorinated hydrocarbons detected onsite

is presented in Table 23. Possible biotransformations are presented on Plate 42.

5.1 FATE AND TRANSPORT OF CHLORINATED COMPOUNDS IN SOIL

Tne principle source area for introduction of compounds into the subsurface appears to have

been the aboveground solvent-storage area. The highest concentrations of compounds

detected in the soil at the McKesson site were in samples collected from the near surface

within this berrned area. At depth, the highest detected concentrations were detected at two

horizons; along or near the base of the upper sand zone, and near the capillary fringe of the

Hollydale aquifer. The observed subsurface distribution can be related to the properties of

these compounds and characteristics of the local subsurface geologic and hydrogeologic

settings.

Liquid solvents migrated vertically downward to the base of the upper sand zone

(approximately 25 feet bgs) with minimal lateral spreading . At this depth, the transition

from the upper sand zone to the underlying siks and clays is characterized by a four order-

of-magnitude decrease in permeability, as observed in the laboratory derived values (2.5 x

10"3 to 7.3 x 10"7 cm/sec), which promoted the lateral spreading of liquid-phase solvents that

infiltrated through the sand zone. The historic presence of perched groundwater within the

upper sand zone probably also contributed to the observed lateral extent of compounds

detected along the base of the upper sand zone. Liquid phase solvents entering the perched

groundwater column would tend to continue to migrate downward through the water as a

result of their relatively high density. They would not spread laterally along the capillary

fringe. However, solvents present within the water column would tend to dissolve into the
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perched groundwaier and would have been able to spread laterally within the perched

groundwater column by advective, dispersive, and diffusive mechanisms.

Volatilization from groundwater may have contributed to the concentrations detected at

depths of 40 to 45 feet bgs, the deeper horizon in which elevated concentrations were

detected. In most borings outside the aboveground solvent-storage area, compounds were

only detected in the samples collected from these depths, near the top of the capillary fringe

area, and not in samples collected from shallower depths. This distribution of detected

compounds may be the result of volatilization from the underlying aquifer. The high vapor

pressures associated with the chlorinated compounds together with the high dissolved

concentrations detected in the groundwater could result in elevated concentrations of these

compounds being present in the soil gas above the saturated zone. The concentrations

detected in soil samples collected from depths of 40 to 45 feet bgs are in most cases lower

than the concentrations that would be expected from the application of Henry's Law.

Because analytical methods do not generally distinguish between the mass of a compound

present in soil gas, soil moisture, or adsorbed onto the soil particles, the levels detected in

samples from near the groundwater surface could reflect soil gas concentrations.

5.2 GROUNDWATER TRANSPORT AND CHEMICAL MIGRATION

The relative effect of groundwater transport mechanisms (advection, dispersion, and

diffusion) on the migration of chemical compounds is dependent on aquifer properties

including heterogeneity, permeability, and hydraulic gradient, and whether the compound is

present in a dissolved or nonaqueous liquid phase. Based on analysis of boring logs and

laboratory and aquifer tests, the lower aquifer sands can be characterized as being fairly

homogeneous, exhibiting moderate permeability (2 x 10"3 cm/sec) and a moderate lateral

gradient (0.005 foot-per-foot). This condition would tend to favor advection as the dominant

mechanism governing the transport of compounds instead of dispersion.

Diffusion is also likely to contribute to the transport of chemical compounds in the

groundwater. The lateral distribution of relatively low concentrations of chemicals detected
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on and offsite are most probably related to diffusive forces generated by the elevated

concentrations of compounds detected in the groundwater.

Both relatively narrow zones of high level concentrations in the general direction of the

groundwater gradient, and the cross-gradient distribution of low level concentrations

illustrated in the isoconcentration contours (Plates 32 through 36), are indicative of the

effects of both advection and diffusion. The slight deviation of the axis of both onsite and

offsite plumes from the graphically determined gradient direction could be reflective of slight

lateral heterogeneities within the aquifer sands and variation in gradient direction over time.

This would not be unusual given the reported regional sinuous nature of the Hollydale unit.
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Table 11. Monitoring Well Completion Summary

Well
Number

MW-1

MW-2

MW-3

SB-4

SB-7

SB-10

SB-13

SB-17

SB-20

SB-23

SB-25

SB-32

SB-36

SB-37

SB-17A

SB-17B

SB-23A

SB-23B

Date
Drilled

06/14/90

06/14/90

06/15/90

06/26/90

06/28/90

06/22/90

06/20/90

07/03/90

07/13/90

07/05/90

07/13/90

07/06/90

1/23/91

1/24/91

1/25/91

02/07/91

1/29/91

02/06/91

Casing
Diameter
Cinches)

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

Casing
Depth

C*feet bes)

71

71

703

63.5

635

65

625

65

635

65

64

39.6

655

31

116

90

128

95

Screened
Interval

(feet bgs)

46-71

46-71

453-70.3

435-63.5

435-63.5

45-65

425-625

45-65

43.5-635

45-65

44-64

19.6-39.6

455-655

21-31

111-116

85-90

123-128

90-95

Conductor
Depth

ifeet bgs)

43

43

43

-

--

-

-

-

-

-

-

-

-

-

41

40

33

33

Notes:

* = feet below ground surface
— = no conductor casing present at that well
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TAIT & ASSOCIATES, INC

Consulting Engineers

HARDING LAWSON

MCKESSON CORP. SITE

SORENSON AVENUE, SANTA FE SPRINGS, CA

Basis of Bearings: Centerline of Santa Fe Springs Road North 39°59'00"
East, as shown on CSB (County Survey Book), 1435-5 A2, County of Los
Angeles.

Five Additional CPT Points 9/12/91

MW-l
MW-2
MW-3
SB-1
SB-2
SB-3
SB-4
SB-5
SB-6
SB-7
SB^8
SB-9
SB-10
SB-11
SB-12
SB-13
SB-14
SB-15
SB-I6
SB-18
SB-19
SB-20
SB-21
SB-24
SB-25
SB-26
SB-27
SB-30
SB-32
SS-1
SS-2
SS-3
SS-4

Northing fX)

4,097,050
4,097,223
4,097,362
4,097,284
4,097,297
4,097,303
4,097,290
4^097,322
4,097,363
4,097,371
4,097,368
4,097,396
4,097,251
4,097,097
4,097,089
4,097,124
4,097,105
4,097,149
4,097,083
4,097,143
4,097,161
4,097,194
4,097,252

Easting

, ,097,199
4 , 0 9 7 , 2 9 6
4,097,291
4 , 0 9 7 , 2 9 4
4 ,097 ,338
4 , 0 9 7 , 3 4 5
4 , 0 9 7 , 3 4 7
4 , 0 9 7 , 3 4 4

4,268,800
4,269
4,268
4,269,
4,269,017, ,
4,268,948
4,268,908
4,268,844
4,268,670
4,268,651
4,268,597
4,268,576
4,268,572
4,268,588
4,269,065
4,268,870
4,268,716
4,268,729
4,268,661
4,268,629
4,268,682
4,268,599
4/268,604
4268

t , \ J ~ 3 / , £ - ) £ . < i , . £ U O , O U < ±

4 , 0 9 7 , 2 4 5 4,268,781
4,097,211 4 , 2 6 8 , 8 2 2
4 ,097 ,199 4 , 2 6 8 , 8 7 4

4 , 2 6 8 , 8 4 9
,268,
, 269 ,
,268,

•* ,268, :

4 , 2 6 8 , 9 2 2

4 ,268 ,786
4 , 2 6 9 , 0 4 8
4 , 2 6 8 , 9 0 3
4 , 2 6 8 , 9 3 2

4,268 ,925

Finish
Surface

Elevations

149.08
147.67
149.70
147.64
147.82
147.17
147.22
148.10
148.20
148.17
149.58
147.70
149.88
149.89
145.84
148.02
149.15
148.85
148.11
148.45
149.05
149.83
148.05
148.04
148.47
147.92
147.56
147.68
147.64
145.90
142.80
143.19
143.95

Top of"
Casing

148.52
147.28
149.03

146.65

147.77

149.44

147.62

149.52

147.84

147.61
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HARDING LAWSON
MCKESSON CORP. SITE

SORENSON AVENUE, SANTA FE SPRINGS, CA

Page ~2
Finish
Surface Top of

Northing fX") Easting CY) Elevations Casing

MK SB 17 4,097,124 4,268,625 149.01 148.63
MK SB 17-A 4,097,125 4,268,587 149.80 149.56
MK SB 17-B 4,097,117 4,268,586 149.90 149.51
MK SB 23 4,097,243 4,268,727 148.60 149.16
MK SB 23-A 4,097,209 4,268,720 148.80 148.43
MK SB 23-B 4,097,212 4,268,703 148.80 148.47
MK SB 33 4,097,257 4,268,642 148.60
MK SB 34 4,097,177 4,268,619 149.10
MK SB 35 4,097,208 4,268,625 148.60
MK SB 36 4,097,351 4,268,808 147.60 147.26"
MK SB 37 4,097,272 4,268,744 148.50 149.30
MK SB 38 4,097,289 4,268,667 149.00
MK SB 39 4,097,336 4,268,765 148.50
MK SB 40 4,097,327 4,268,816 148.20
MK SB 41 '4,097,304 4,268,813 147.90
MK SB 42 4,097,314 4,268,873 148.00
CPT 1 4,097,049 4,268,804 149.02
CPT 2 4,097,201 4,268,904 147.94
CPT 3 4,097,319 4,268,850 148.14
CPT 4 4,097,317 4,268,656 148.94
CPT 5 4,097,050 4,268,588 150.58
CPT 6 4,097,285 4,269,068 147.42
MK CPT 7 4,097,421 4,268,886 146.53
MK CPT- 8 4,097,452 4,268,766 146.71
\rv n-DT, Q / na-7 /IKC 4,268,660

4,268,671
4,uy'/,lU4 4,268,025
4,097,013 4,268,310

MK CPT 13 4,096,975 4,268,481 152.36
MK CPT 14 4,097,090 4,268,478 151.64
MK CPT 15 4,,097,172 4,268,305 151.28
MK CPT 16 4,097,256 4,268,439 147.33
MK CPT 17 4,097,425 4,268,379 147.07
KK CPT 18 4,097,334 4,268,251 148.72

State plane coordinates obtained from Field Book 938, Page 114,
Los Angeles County.

Monument: Whittier E-6
North 4,095,189.50
East 4,268,644.62

MK CPT 9 4,097,456 4,268,660 146.92
MK CPT 10 4,096,679 4,268,671 149.37
MK CPT 11 4,097,104 4,268,025 151.68
MK CPT 12 4,097,013 4,268,310 152.21



Page 3

BENCH MARK:

"Los Angeles County Road Department, Bench Mark No. CY 7443."

L & BN West headwall 40.00 feet West of Centerline Sorenson Avenue and 0.25
miles Northeasterly Centerline John Street 28.00 feet South of Southern
Pacific Railroad Track, marked Bench Mark.

Elevation = 148.64 feet MSL
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